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CONTROLLING THREADING DISLOCATION DENSITIES IN Ge ON Si USING 

GRADED GeSi LAYERS AND PLANARIZATION W SS 

PRIORITY INFORMATION 

This application is a continuation of Sen No. 09/712,604 filed on November 14, 2000 
which is a continuation of 09/265,016 filed March 3, 1999, which is a divisional of Ser. No. 
09/103,672 filed June 23, 1998, which claims priority from provisional applications Ser. No. 
60/050,602 filed June 24, 1997 and 60/059,765 filed September 16, 1997. 

BACKGROUND OF THE INVENTION 

The invention relates to a method of creating flat, crack-free low-dislocation-density 
mismatched semiconductor layers, and of controlling threading dislocation densities in Ge on Si 
using graded SiGe layers. 

The progression of electronic and optoelectronic components and systems is creating a 
need for more complex system-level functions to be incorporated at the chip level. One of the 
effects of this demand is to bring ever-increasing pressure to use materials that are not lattice- 
matched to common substrates. 

The technological significance of a totally miscible GeSi system has been well 
documented. In particular, relaxed graded GeSi buffers have been used as "substrates" for the 
growth of high electron mobility structures and for the integration of III- V devices on Si. The 
relaxed graded buffer introduces a 4% lattice mismatch between Si and Ge gradually, resulting in 
a disperse, three-dimensional misfit dislocation network. Strain-relieving glide of threading 
dislocations is facilitated, preventing the accumulation of mismatch strain. Because threading 
dislocations present in the initial layers can also be used to relieve strain in subsequent layers, the 
nucleation of additional dislocations is suppressed as the graded layer growth progresses. 



